The role of the sarcoplasmic reticulum (SR) 
[Ca2"Ji was measured with fura 2-AM using the fluorescence intensity ratio at excitation wavelengths of 340 to 380 nm (F340/380) as an indicator. The loading method we used was nearly identical to that used in a previous report.4 Briefly, the loading solution was buffered with physiological saline solution (PSS) containing 10 gM fura 2-AM and 0.05% cremophol. The loading time was 60 minutes followed by a 20-minute wash period at 30+ 1°C. The experimental bath was mounted on an inverted microscope (model TMD, Nikon, Tokyo, Japan) with an intracellular Ca 2± measuring system (model CAM220, Nihon Bunko, Tokyo, Japan). In this system, the motion of the vascular wall did not affect the F340/380 ratio when arterioles were inflated or deflated by the pressure reservoir. The ordinary video image was simultaneously recorded with red light (680 -nm lowpass filter, Fig 1) . This red light did not affect F340/380, ie, the measurements of [Ca211i.
Reagents and Solutions
The ionic composition of the PSS was (mM) NaCl, 143; KCI, 4.7; NaHPO4, 1.18; MgSO4-7H20, 1 mesenteric arterioles did not demonstrate the constriction that followed the passive dilation after the pressure change. Fig 3, A, summarizes the changes in luminal diameter of both arterioles. In skeletal muscle arterioles (n=11), steady-state luminal diameter did not increase despite an increase in luminal pressure. In contrast, luminal diameter significantly increased in mesenteric arterioles (n=7). To evaluate the intrinsic myogenic tone at 40 mm Hg of luminal pressure, the arterioles were dilated with nifedipine (10`M). , Fig 4, A) and Ca2`-free PSS (Fig 4,   B) . Ryanodine did not constrict the skeletal muscle arteriole in Ca2`-free PSS (Fig 4, C) . Ryanodine did not significantly constrict mesenteric arterioles (Fig 4, D) . The Table summarizes [Ca2±]i and the arteriolar tone of skeletal muscle arterioles that showed significant myogenic activity. Also, cyclopiazonic acid increased the tone of skeletal muscle arterioles. However, these agents did not affect the tone of mesenteric arterioles that showed no significant myogenic activity. The data suggest that the SR function may be important in determining the level of myogenic tone through regulating [Ca 2ji in skeletal muscle arterioles but not in mesenteric arterioles.
In the present study, we used arterioles with intact endothelium, which may play a role in determining basal vascular tone through various substances and biochemical activities.17-9 However, it has been reported that the myogenic response and basal diameter were not dependent on the presence of endothelium in isolated preparations of pig coronary arterioles20 and rat skeletal muscle arterioles. 21, 22 In preliminary studies, acetylcholine and substance P dilated the skeletal muscle arterioles, and these dilation responses were nearly identical throughout a period of the experiment, which may indicate that endothelial function remained active and did not change during the experiments. The endothelium may affect [Ca2+], measurements, because endothelial cells can also take up fura 2-AM. Meininger et a14 reported that they could detect no differences in calcium-related fluorescence or contractile behavior before and after the denudation of the endothelium. Also, in our preliminary experiments, we removed the endothelium mechanically23; the removal of which was confirmed by the lack of acetylcholine-induced dilation. We assessed the myogenic response and the effect of ryanodine in skeletal muscle arterioles. We detected no difference in the myogenic response nor even in the ryanodine-induced contractions after the endothelial denudation. The endothelial denudation in mesenteric arterioles did not decrease luminal diameter at 40 nor at 100 mm Hg of luminal pressure.
Myogenic Tone in Skeletal Muscle Arterioles and Mesenteric Arterioles
As shown in Fig 2, the tone of skeletal muscle arterioles increased in response to a rise in luminal pressure and then reached a new steady state. Thus, they developed the myogenic response that reset the myogenic tone in response to the new luminal pressure. In contrast, mesenteric arterioles had neither significant myogenic response (Figs 2 and 3, A) nor the intrinsic tone (Fig 3, B) Ryanodine may increase the cytosolic concentration of Ca2+ simply by shifting Ca2+ from the SR to the cytosol, because the ryanodine-sensitive SR can no longer store Ca`+. However, ryanodine-induced constrictions were reversed by Ca2+-free PSS or nifedipine (Figs 4 and 6) . In Ca2+-free PSS, ryanodine did not constrict the arterioles. This indicates that extracellular Ca2+ may play a critical role in ryanodine-induced contraction. In fact, the susceptibility of arteriolar tone to [Ca2l]0 was significantly increased after the ryanodine treatment (Fig 7) . If ryanodine does not affect the Ca'+ influx through the plasma membrane1230 and the contractile apparatus,29 the present results suggest that the depressed SR function may impair the efficiency of Ca2+ extrusion and the buffering capacity for influxed Ca2+ through the cell membrane.57"127
It was reported that ryanodine did not modify the [Ca2+]0-effect relations in mesenteric arterioles constricted by noradrenaline or arginine vasopressin.3' In other previous reports, the effects of ryanodine on the arteriolar tone were controversial, depending on the size, the organ, and the method of preconstriction.57,2'31 Moreover, we measured luminal diameter under constant luminal pressure as an indicator of the arteriolar tone instead of using tension measurement. From the present results, we cannot address the precise mechanism of the SR function and which factor is responsible for the differing effects of ryanodine on vascular smooth muscle.
Effects of Ryanodine and Cyclopiazonic Acid on Mesenteric Arterioles
In contrast with skeletal muscle arterioles, mesenteric arterioles significantly responded to neither ryanodine nor cyclopiazonic acid (Figs 4 and 8, Table) despite the fact that K'-induced contraction was nearly identical, and these agents significantly reduced caffeine-induced contractions in both arterioles (Fig 5) . Thus, both agents depressed the SR function but did not increase the arteriolar tone. The fact that mesenteric arterioles have less myogenic tone may explain why ryanodine and cyclopiazonic acid did not constrict mesenteric arterioles. In the previous studies, the depression of the SR function caused by ryanodine or cyclopiazonic acid enhanced the evoked tonic contraction in rat mesenteric arterioles7'31 and in the rabbit ear artery32; however, these agents hardly increased the resting tone of arteries and/or arterioles. Thus, SR dysfunction has been shown to increase [Ca2+]i when arterioles are activated.
In the present study, SR dysfunction may easily increase the intrinsic tone of skeletal muscle arterioles that were myogenically activated.
In summary, SR dysfunction caused by ryanodine increased the susceptibility of the arteriolar tone to [Ca2+] and the arteriolar tone in skeletal muscle arterioles. Cyclopiazonic acid also decreased the SR function and increased the arteriolar tone. However, these agents had no significant effect on the mesenteric arterioles that had no significant myogenic activities. The new finding of the present study is that the SR plays a critical role in regulating steady-state [Ca2"]i and the tone in skeletal muscle arterioles that were myogenically activated at physiological luminal pressure. Ryanodine or cyclopiazonic acid induces the SR dysfunction, which may cause the vasoconstriction in the skeletal muscle arterioles, probably through impairing the efficiency of Ca2' extrusion.
